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What is claimed is: 



1. An imaging agent which comprises/ a polypeptide 
labeled with an imageable marker, iuch polypeptide 
having an amino acid sequence sub^antially present 
in the fibrin binding domain of naturally-occurring 
human fibronectin and being capable of binding to 
fibrin. 



2. A composition comprising aA effective xmaglng 
amount of the imaging agei^t of claim 1 and a 
physiologically acceptable farrier. 

3. An agent of claim 1, whferein the marker is a 
radioactive isotope, an element which is opaque to 
X-rays, or a paramaope^W^ ion. 



An agent of cdaim 
radioactive i^tope< 



wherein the marker is a 



5* An agent ol 
isotope is ii 



claim /4, 
idium-i: 



therein the radioactive 



6. An agent of 

isotope is technetium-99m. 



wherein the radioactive 



An agent of claiLm 4, wherein the radioactive 
isotope is iodihe-123, iodine-125, iodine-131, 
krypton-81m, xen</n-133, or gallium-67. 



8. An agent of claim 1, wherein the polypeptide is a 
31 kD polypeptide corresponding to an amino acid 
sequence present in the fibrin binding domain of 
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huaan f ibronectin and having j th amino acid 
sequence of amino acids 1-262 as j^ho%m in Figure 1. 

An agent of claim 1, wherein the polypeptide 
comprises a 20 kD polypeptide itorresponding to an 
amino acid sequence present iri the fibrin binding 
domain of human f ibronectin And having the amino 
acid sequence of amino acids 1-153 as shown in 
Figure 1, / 

An agent of claim 9, wherein the polypeptide 
comprises less than aboi&t 20 additional amino 
acids. / 

An agent of claim 1, wherein the polypeptide is a 
12 JcD polypeptide corresponding^ to an amino acid 
sequence present in the fibrin binding domain of 
human f ibronectin ana having the amino acid 
sequence of amino acids 1-109 as shown in Figure 1, 

A method for imaging /a fibrin-containing siibstance 
which comprises contacting the fibrin-containing 
substance to be imaged with the agent of claim 1 
under conditions sjuch that the agent binds to the 
fibrin-containing ysxibstance and imaging bound agent 
and thereby Imaging the fibrin-containing 
substance • / 

A method of claim 12, wherein the fibrin-containing 
substance is al thrombus. 

A method of alaim 12, wherein the fibrin-containing 
siibstance is/ atherosclerotic plaque. 
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A method for imaging a f ibrin-containiiig substance 
in a subject which comprises: / 

(a) administering to the subject a/ composition of 
claim 2 under conditions / permitting the 
imaging agent contained therein to enter the 
blood stream and bind to f ibtin present in the 
blood vessels; / 

(b) imaging bound agent within the blood vessels; 
and thereby / 

(c) imaging the f ibrin-coptaining substance. 

A method of claim 15, whetein the fibrin-containing 
substance is a thrombus/ 

A method of claim 15, wherein the fibrin-containing 
substance is atherosclerotic plaque. 

A method of claim 1/2, wherein the polypeptide is a 
31 )cD polypeptide/ corresponding to an amino acid 
sequence present /in the fibrin binding domain of 
human fibronectyin and having the amino acid 
sequence of amir/o acids 1-2 62 as shown in Ficrure 1. 

A method of /claim 12, wherein the polypeptide 
comprises a /20 kD polypeptide corresponding to an 
amino acid /sequence present in the fibrin binding 
domain of /human f ibronectin and having the amino 
acid sequence of amino acids 1-153 as shown in 
Figure iJ 
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20. A met:hod of claim 19, wherein the polypeptide 
comprises less than about 20 additional a^ino 
acids. 

21. A method of claim 12, vherein the polypepti(de is a 
12 ItD polypeptide corresponding to an am/no acid 
sequence present in the fibrin binding Remain of 
human fibronectin and having the amino acid 
sequence of amino acids 1-109 as shown xn Figure 1. 

22. A method of claim 12, wherein the^ marker is a 
radioactive isotope, an element wh^/ch is opac[ue to 
X*rays, or a parzunagnetic ion. 

15 23. A method of claim 12, wherein the imaging is 

carried out using a gaunma cam^a. 

24. A plasmid for expression of/a polypeptide having an 
amino acid sequence substantially present in the 
20 fibrin binding domain of/naturally-occurring human 

fibronectin and being capable of binding to fibrin 
comprising DNA encoding the polypeptide and DNA 
encoding suitable regulatory elements positioned 
relative to the DNA/encoding the polypeptide so as 



25 to effect expression of the polypeptide in a 

suitable host cel^l. 

/ 

25. A plasmid of cxaim 24, wherein the polypeptide is 
about a 31 IcD polypeptide corresponding to an amino 

30 acid sequence^ present in the fibrin binding domain 

of human fibronectin. 

26. A plasmid of claim 24, wherein the polypeptide 
c mpriaes about a 20 kD polyp ptid corresponding 



rises ata 
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to an amino acid seq[uenc6 present in the fibrin 
binding domain of human f ibronectin. / 

A plasmid of claim 24, wherein th^^ polypeptide is 
about a 12 kD polypeptide correspcmding to an amino 
acid sequence present in the fibrin binding domain 
of human f ibronectin. / 

A plasmid of claim 25, where ixi the polypeptide is a 
31 kD polypeptide corresponding to an amino acid 
sequence present in the f /brin binding domain of 
human f ibronectin and paving the amino acid 
sequence of amino acids as shown in Figure 1. 

A plasmid of claim 2S, wherein the polypeptide 
comprises a 20 kO polypeptide corresponding to an 
amino acid seq[uence /present in the fibrin binding 
domain of human fi^ronectin and having the amino 
acid sequence of /amino acids 1-153 as shown in 
Figure 1. / 

A plasmid of /claim 29, wherein the polypeptide 
comprises le^s than eUDOUt 20 additional amino 
acids. / 

A plasmid of claim 27, wherein the polypeptide is a 
12 kO polypeptide corresponding to an amino acid 
sequence/ present in the fibrin binding domain of 
human yfibronectin and having the amino acid 
sequence of amino acids 1-109 as shown in Figure 1. 

A pVasmid according to claim 28 designated pFN 975- 
25 Lnd deposited in Escherichia coli strain A4255 
(F*) under ATCC Accession N • 67832. 



% % 
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A plasmid according to claim 30 d signated pFN 949- 
2 and deposited in Escheri chia coli strain A1645 
under ATCC Accession No. 67831. / 

A plasmid according to claim 31 designated pFN 196- 
2 and deposited in Escheric hia colA strain A4255 
under ATCC Accession No. . / 



A cell which comprises the plasmi/d of claim 24. 

A bacterial cell according to olaim 35. 

An Escherichia coli cell according to claim 36. 

An Escherichia <=Qli cell according to claim 37, 
wherein the plasmid is the/plasmid designated pFN 
975-25 and wherein the cell/ is deposited under ATCC 
Accession No. 67832. / 

An Escherichia coli cell according to claim 37, 
wherein the plasmid is designated pFN 949-2 and 
wherein the cell is d^osited under ATCC Accession 
No. 67831. / 

An Escherichia calif cell according to claim 37, 
wherein the plasmi/d is designated pFN 196-2 and 
wherein the cell i/s deposited under ATCC Accession 

No. . / 



A method of producing a polypeptide having an amino 
acid seq[uence Aubstantially present in the fibrin 
binding domain of naturally-occurring human 
fibronectin and being capable of binding to fibrin 
which comprises treating the cell according to 
claim 25 ad that th DNA directs expression of the 
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polypeptid and the c 11 express s the polypeptide 
and recovering from the cell the ^polypeptide so 
expressed . 

A method of producing a 3y IcD polypeptide 
corresponding to an amino acid sequence present in 
the fibrin binding domain of /naturally-occurring 
human fibronectin which comprises treating an 
|rff.;».«>i»iehta eoli cell comp/ising the plasmid of 
claim 28 so that the DNA di<tects expression of the 
polypeptide and the cell chcpresses the polypeptide 
and recovering from th^^ cell the polypeptide so 
expressed. 

A method of producinc/ a 20 IcD polypeptide fragment 
corresponding to an/amino acid sequence present in 
the fibrin bindin/ domain of naturally-occurring 
human fibronectLh which comprises treating an 
Escherichia col/ cell comprising the plasmid of 
claim 29 so th^ the DNA directs expression of the 
polypeptide ayW the cell expresses the polypeptide 
and recover^g from the cell the polypeptide so 
expressed. 

A method it producing a 12 KD polypeptide fragment 
corresponding to an amino acid sequence present in 
the fibtin binding domain of naturally-occurring 
human / fibronectin which comprises treating an 
r.ffeh^ichia coli cell comprising the plasmid of 
cla^m31so that the DNA directs expression of the 
po/ypeptide and the cell expresses the polypeptide 
a/d recovering from the cell the polypeptide so 
expressed. 
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A purified polypeptid substantially free of other 
substances of human origin which has ^n amino acid 
sequence substantially present in the fibrin 
binding domain of natural ly-odfcurring h\iman 
fibronectin and being capable of bi/nding to fibrin. 

A polypeptide of claim 45, wherein the polypeptide 
is a 31 IcO polypeptide correspKdnding to an amino 
acid sequence present in the f /brin binding domain 
of human fibronectin and hairing the amino acid 
sequence of eunino acids 1-26^ as shown in Figure. 1. 

A polypeptide of claim 45/ wherein the polypeptide 
comprises a 20 kO polypeptide corresponding to an 
amino acid sequence present in the fibrin binding 
domain of human fibroiiectin and having the amino 
acid sequence of amiino acids 1-153 as sho%m in 
Figure 1. / 

A polypeptide of ^laim 47, wherein the polypeptide 
comprises less /than about 20 additional amino 
acids. / 

A polypeptides of claim 45, wherein the polypeptide 
is a 12 W)/ polypeptide corresponding to an amino 
acid sequence present in the fibrin binding domain 
of hiiman/ fibronectin and having the amino acid 
sequence^ of amino acids 1-109 as sho%m in Figure 1. 

A polypeptide of claim 45 fused to a second poly- 
peptade which comprises a substantial portion of 
th</ amino acid sequence of the cell binding domain 
ox naturally-occurring human fibronectin. 
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A 45 kD fused polypeptid of claim SO, wherein the 
polypeptide is a 12 kD polypeptide^ and the second 
polypeptide is a 33 kD polypeptid/fe. 

A polypeptide of claia 45, wherein the amino acid 
sequence GRGDS is fused to the /N-terminus of the 31 
kD polypeptide. / 

A 64 kD fused polypeptide ojt claim 50, wherein the 
polypeptide is a 31 kD polypeptide and the second 
polypeptide is a 33 kD poaypeptide. 

A plasmid for expressidn of the 45 kD fused poly- 
peptide of claim 51 designated pFN 202-5. 

A plasmid for expression of the polypeptide of 
claim 52 designated /pFN 195-4. 

A plasmid for expression of the 64 kD fused poly- 
peptide of claim /53 designated pFN 194-2. 

A method of treating a subject susceptible to, or 
afflicted witn, a bacterial infection which com- 
prises administering to the subject an amount of a 
polypeptide /of claim 45 effective to prevent or 
treat the bacterial infection. 

A method fit claim 57, wherein the subject is sus- 
ceptible Ao, or afflicted with, a bacterial infec- 
tion dujk to the presence of a catheter or an im- 
plant /n the sxibject. 

A cc^ted medical device comprising a medical device 
an<y the polypeptid of claim 45 applied as a 
co/ting to the surf ac f the medical d vie . 
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60. A coat d medical d vice of claim 59, 
medical device is a catheter. 



/herein th 



61. A method of minimizing risk of 
associated with use of medical 
prises: 



bacterial infection 
devices which com- 



10 



(a) applying the polypeptide /of claim 4 5 as a 
coating to a surface of t«e device; and 

(b) employing the resulting coated device rather 
than an uncoated device. 



15 



20 



62. A method of claim 61, whi 
a catheter. 



63 



/rein the medical device is 



A method of minimizing risk of bacterial infection 
associated with use/of medical devices which com- 
prises employing /he coated device of claim 59 
rather than an unseated device. 



64. A method of refolding and reoxidizing a polypeptide 
having an amin6 acid sequence substantially present 
in fibrin b/nding domain of naturally-occurring 
2 5 human fibrohectin and being capable of binding to 

fibrin whi/bh comprises contacting the polypeptide 
with a thiol-containing compound and a disulfide so 
as to r^old and reoxidize the polypeptide, 



3 0 65. A method of claim 64, wherein the thiol-containing 

comi^und is selected from the group consisting of 
g^Aitathione , thioredoxin , fl-mercaptoethanol , and 
rsteine. 



% 
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66* A method of claim 64, wherein th thiol-containing 
compound is B-mercaptoet:hanol and thcYiisulf ide is 
produced in situ by introduction of /air. 



67, A method of claim 64, wherein 

selected from the group consii 
polypeptide, a 20 kD polypeptide 
peptide. 



polypeptide is 
:ing of a 31 kD 
and a 12 kD poly- 



ifl 10 



68. A method of claim 64, which Additionally comprises 
contacting the polypeptide ywith a denaturant. 



15 



69 



70. 



Ft = 



A method of claim 68, Wherein the denaturant is 
guanidine hydrochloride/or urea« 

A method of claim 64, ywherein the polypeptide is at 
a low concentration.. 



20 



71. A method of claim 
below 600 ^g/ml. 



^0, wherein the concentration is 



25 



30 



72. A method for ifecovering a purified biologically 
active polypeptide having an amino acid sequence 
substantially^ present in the fibrin binding domain 
of natural ly^occurring human fibronectin and being 
capable of /binding to fibrin from a cell in which 
the polypeptide has been produced by means of 
expression of a plasmid containing DNA encoding the 
polypeptide which comprises: 

(a) d/srupting the cell so as to produce a lysate 
:ontaining the polypeptide; 



35 



(b) 



centrifuging the lysate so as to concentrat 
the polypeptide; 
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(c) separating th concentrated polypeptid ; 

(d) solubilizing the separated,/ concentrated 
polypeptide; 

5 

(e) refolding and reoxidizing/ the solubilized 
polypeptide; 

(f ) separating the refolded /and reoxidized poly- 
^ 10 peptide; and 

^ (g) recovering the purified, refolded and reoxi- 

nj dized polypeptide. 

li 15 73. A method of claim 72, therein the refolding and 

reoxidizing comprises /contacting the polypeptide 
^ with a thiol-containing compound and a disulfide so 

Hj as to refold and reo^idize the polypeptide. 

g 20 74. A method of claim 73, wherein the thiol-containing 

compound is selected from the group consisting of 
glutathione, thioredoxin, B-mercaptoethanol , and 
cysteine. 

25 75. A method of claim 73, wherein the thiol-containing 

compound is fiy^iercaptoethanol and the disulfide is 
produced in adtu by introduction of air. 

76. A method of/ claim 73, wherein the polypeptide is 
3 0 selected ^om the group consisting of a 31 }cD 

polypeptide, a 20 )cD polypeptide and a 12 IcD poly- 
peptide. 

77. Am thbd of claim 73, which additionally compris s 
3 5 contaclting the polypeptide with a denaturant. 



5= 



% % 
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78. Am thod of claim 77, wher in th / denaturant is 
guanidine hydrochloride or urea. 

79- A method of claim 73, wherein the/ polypeptide is at 
5 a low concentration. 

80. A method of claim 79, wherein Ithe concentration is 
below 600 Mg/ml. 

10 81. A method of claim 72, whereii{ the separating of the 

concentrated polypeptide /n step (c) comprises 
chromatography . 

82. A method of claim 81, li^herein the chromatography 
15 comprises Heparin-Sephaxose chromatography. 

83 . A method of inhibiting thrombus formation in a 
subject susceptible/ to thrombus formation which 
comprises administering to the sxibject an amount of 
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polypeptide of /claim 45 effective to inhibit 
thrombus formation. 

84 . A method of inhibiting thrombus formation in a 
subject susceptible to thrombus formation which 

25 comprises administering to the subject an amount of 

a polypeptide of claim 50 effective to inhibit 
thrombus formation. 

85. A polypeptide in accordance with claim 45 bound to 
3 0 a thrombolytic agent. 

86. A paa:ypeptide boxind to a thrombolytic agent in 
accordance with claim 85, wherein the thrombolytic 
agent is sel cted from the gr up consisting of: 

3 5 tissue plasminogen activator (TPA) , urokinas , 
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streptolcinase, pirourokinas , Anisoylated 
Plasminogen-Strept^Kinas© Activator Complex 
(Eminase^*) , TPA analogs, or a protease. 

87. A method for a^ieving thrombolysis of a thrombus 
which compiles administering to a subject an 
aunount of tine polypeptide of claim 85 effective to 
achieve tmrombolysis. 



